Aims: To investigate psychosocial characteristics and problems of a representative sample of Swedish drunk drivers with special consideration of the gender of the driver; analyze criminal records of the drivers before and after enrolment in the study; identify psychosocial predictors of relapse to drunk driving. Methods: Psychosocial characteristics were assessed by the Addiction Severity Index (ASI). Alcohol problems were additionally assessed by the Alcohol Use Disorders Identification Test (AUDIT). Criminal records were collected for the five year period before the enrolment, and for the subsequent two years, from Sweden's official crime statistics. Results: About half of the investigated drivers had other psychosocial problems besides the drink driving offence. Female drivers had more alcohol, drug, psychiatric and relational problems, including with parents when growing up, than male drivers, but less previous and subsequent criminality. Heavily drunk drivers (blood alcohol concentration !0.1%) had more problems with alcohol, legal status and employment and support than the other drunk drivers. Problems with legal status, family and social relations and alcohol use increased the risk of relapse in drunk driving, while medical problems seemed to be a protective factor. Different ASI risk factors were identified for relapse in either traffic offences or other crimes. Conclusions: As well as the drunk driving offence, drunk drivers often have other psychosocial problems, female drivers in particular. Already the blood alcohol concentration per se gives some indication of the psychosocial problem profile of a drunk driver and the ASI profile has some prognostic value for relapse in drunk driving.
Background
Drunk driving is often a symptom not only of alcohol problems but also of psychosocial problems. The reported proportion of DUIs (driving under influence) with alcohol problems varies between no less than 4% and 87% in different investigations depending on the definition of alcohol problems and the methods of assessment [1, 2] . Studies on drunk drivers are mostly carried out on selected DUI groups identified by either a high and illegal blood alcohol concentration (BAC) in traffic accidents with detention for DUI offence, or in treatment programmes. In a Swedish study alcohol problems were reported in 58% of drivers suspected of DUI of whom 24% had heavy alcohol problems [3] . Even among drivers suspected of DUI, but found to have a BAC below the Swedish legal limit of 0.02%, no less than 46% had alcohol problems, most often of a medium level.
In addition to alcohol problems, drug use and various types of criminality are often reported among drunk drivers. With regard to socio-demographic characteristics like employment, formal education and family and social relations, DUIs are reported as more disadvantaged than drivers in general [4] [5] [6] , female DUIs in particular [7] .
In the USA women account for about 12% and in Norway 8% of all cases of drunk driving [8, 9] . In the Swedish study the proportion of female drivers increased from 7% in 1996 to 11% in 2001 [3] . Compared to male DUIs, female DUIs are more often unemployed, drug dependent, have more family problems and such psychiatric problems as depression and anxiety when assessed by the Addiction Severity Index (ASI) [10, 11] .
Aims
The present study was designed to assess the psychosocial characteristics and problems of a representative sample of Swedish DUIs with the ASI. Furthermore, alcohol problems and criminal records, drunk driving in particular, five years before and two years after enrolment in the study were also assessed. More specific aims were to answer: How high is the proportion of DUIs with heavy alcohol problems and in need of treatment? What is the family background, particularly in respect of drinking and psychiatric problems? What proportion had previous DUI convictions? Are the female drivers different in comparison with the male drivers, and the drivers with a high BAC in comparison with the other drivers with regard to psychosocial problems and criminality? Is it possible to predict DUI relapse on the basis of the ASI problem profile at enrolment in the study?
Methods

Sample and procedure
From a representative sample of 2.100, or 2 100 drivers suspected of drunk driving [3] , 475 DUIs with a BAC above 0.019% and recruited from nine police districts representatively selected from the north to the south of Sweden (Umeå, Sundsvall, Stockholm, Ö stergö tland and Gö teborg) responded to the invitation to take part in the study. Unwilling and unidentified drivers, drivers having no or false address and foreigners were not included in the study. A reward of 250 Skr (app. $40) was given. The data was collected according to the ethical principle of informed consent and voluntariness. In total, 290 DUIs were investigated, 128 with a BAC between 0.020% and 0.099% (DUIs) and 162 drivers with BAC of 0.1% or above (heavy DUIs). In all, 257 men (89%) and 33 women (11%) were investigated. The mean age of the men was 41.3 AE 15.0 SD and 36.6 AE 13.7 SD of the women. In Table I modes of detection, BAC and age-and gender corrected T-scores in the Alcohol Use Disorders Identification Test (AUDIT) are shown.
Considerably more female than male DUIs were detected in traffic accidents. More men than women were detected in regular traffic supervision where the police were mainly checking already suspected drivers or vehicles. Twice as many heavy DUIs were detected through calls from the public, traffic accidents and unlicensed driving, compared to the other drivers, who were detected mainly through general ordered traffic controls and speeding.
Assessment of psychosocial problems
The Addiction Severity Index [12] [13] [14] [15] [16] is a semi structured interview including about 180 items within seven domains; Medical status, employment and support, alcohol use, drug use, legal status, family and social relations and psychiatric status. Problem severity and need of help for each of the seven domains were assessed in terms of both client and interviewer, ratings. Mathematically calculated severity indexes (Composite scores), based on the responses to some objective measures, are also calculated for each domain varying between 0 and 1. The reliability of the interviewer ratings was found to be satisfactory (average intra-class correlation coefficient ¼ 0.85) and at least as high as the index scores (average intra-class correlation coefficient ¼ 0.82) in another Swedish study [17] . The reliability of the client ratings was also found to be satisfactory (average intra-class correlation coefficient ¼ 0.77). All drivers were invited to an ASI follow-up interview two years later. The follow-up interview focused on the situation during the preceding 30 days. Only about half of the drivers could be re-interviewed (n ¼ 140, 123 men, 17 women). The follow-up and the drop-out groups did not differ in age, BAC or in any of the ASI domains compared to those at enrolment in the study.
Assessment of alcohol problems
An AUDIT form was handed out by the police at the station to be responded to at home before the ASI interview. AUDIT is recommended by the World Health Organization [18] . Generally, a score of 8 is used as a cut-off point for alcohol problems. We also used reference values from the general population in terms of age-and gender corrected non-normalized T-scores (M ¼ 50, SD ¼ 10) [19] .
Assessment of registered criminality
The Swedish National Council for Crime Prevention produces Sweden's official crime statistics [20] . The crime data was collected for a five-year period before enrolment in the study and for the following two years. The crimes were combined in the following three categories: 1) DUI: drunk driving or drug DUI; 2) other traffic violations; 3) all other types of crimes.
Statistical analyses
Both the ASI client-and interviewer ratings were dichotomized: no problems to slight problems ¼ 0 and moderate or heavy problems ¼ 1. The severity indices were treated as continuous variables. The Statistical Package for the Social Sciences (SPSS) was used to test differences between group means and group percentages (Anova, t-tests, Paired Samples t-tests and Chi-Square tests). Binary Logistic Regression Backwards (SPSS) was used to achieve quantitative estimates (odds ratios) of the risk of relapse to DUI during the two-year period after enrolment in the study. The Backward procedure was used to avoid correlations between the chosen predictor variables. The dependent variable was registered relapse to DUI within two years after enrolment in this study. Predictors were the dichotomized ASI interviewer ratings of the seven domains.
Results
Socioeconomic characteristics
The majority of the DUIs (66%) were living in metropolitan areas. Three-quarters had their own accommodation, 15% were living with a family and 1% were homeless. One quarter were married and one third divorced or separated. Almost half of the DUIs (42%) had never been married, women in particular. Thirty-eight percent had only nine-year compulsory school education or less. Only about half of the drivers had an income from employment. Heavy DUIs were more often supported by the social welfare system or unemployed. The male drivers were significantly more often unemployed than females, and females were employed part time (see Table II ).
Health, social relations and family problems at childhood and adolescence
Injury or illness affecting the life of the drivers was reported by 37% of the participants and 11% were living on sickness benefit or disability pension. No less than one fifth (20%) had problems with controlling violent behaviour, 25% had had suicidal thoughts, 12% had attempted suicide and 27% had been prescribed medication for emotional problems.
A ''psychosocial harm index'' summarizing drinking, drug use and psychiatric problems in the family background was calculated for each parent separately. Among female drivers 42% had a positive index value for the father as compared to 24% among the male drivers (p ¼ 0.002). For the mother, positive index values were observed in 36% of the female and in 13% of the male drivers (p ¼ 0.021). No less than 61% of the female DUIs compared with 42% of males reported earlier depression (p ¼ 0.030). The corresponding prevalence of anxiety was 64% and 42% (p ¼ 0.014). Furthermore, physical abuse earlier in life was reported by 40% of the female DUIs and by 11% of the male DUIs (p ¼ 0.000) and physical abuse in the last month by 12% of the female and by 0.4% of the male drivers (p ¼ 0.000). Emotional abuse earlier in life was reported by 55% of the female and by 29% of the male DUIs (p ¼ 0.003) and emotional abuse in the last month by 18% of the female and by 7% of the male DUIs (p ¼ 0.014). Reported average number of days with interpersonal problems during the last month was 4.1 among the female and 1.1 among the male DUIs (p ¼ 0.005). The corresponding number of days with psychological problems was 9.2 among the female and 5.1 among the male drivers (p ¼ 0.041). In sum, the female drivers had a much worse psychosocial situation than the male both when growing up and at enrolment in the study.
Alcohol and drug use
Among heavy DUIs 75% had scores indicating alcohol problems on AUDIT. The corresponding prevalence among the other drivers was 49%. Female drivers scored significantly higher on the AUDIT T-scores than the male (m ¼ 76.5 vs m ¼ 67.7, p ¼ 0.034). Multiple substance abuse was reported by some of the drivers, i.e. alcohol in combination with the following drugs: amphetamine (14%); cannabis (19%); heroin (4%); opiates (5%); hallucinogens (4%); cocaine (3%); barbiturates or sedatives (12%). The average number of days with drug problems during the preceding month was 1.3 for the female and 0.2 for the male DUIs (p ¼ 0.012). Thus, female drivers had more alcohol and drug problems than the males at enrolment in the study.
Legal problems and previous criminality
The self-reported information from ASI and register data on crime provide different information. ASI provided data about criminality during the life course, while register data on crime is limited to a five-year period preceding enrolment in the study. The latter helps to control the age factor and to some extent the validity of the self-reported information.
According to ASI, 31% of the drivers had been prosecuted for a DUI offence more than once and 36% for other traffic offences, with a loss of driving licence during the life course prior to enrolment in the study. About a quarter (27%) of the drivers reported having been incarcerated for one month or more. The female drivers reported somewhat less criminality than the males. Heavy DUIs scored higher than the other drivers on the ASI index of legal problems (p ¼ 0.000).
According to the official crime statistics, DUI offences and traffic violations during the five-year period prior to enrolment in the study, were more common among the male drivers compared with the female drivers (see Table III ). Thus, both selfreported and officially registered criminality before enrolment in the study was lower among the female drivers compared with the male drivers.
Other psychosocial problems
The DUIs rated their problems higher than the interviewers in the following domains: medical status, employment and support and legal status, but underestimated their alcohol problems. Female DUIs rated their problems as more evident, yet still insignificantly, than the males did, except in employment and support and alcohol use. Problem ratings by interviewer in relation to medical status, family and social relations, and psychiatric status, were insignificantly higher in the case of female drivers than males. The same trend was observed in index scores of the family and social relations problem domain.
According to the interviewer ratings, heavy DUIs had more problems with alcohol use than the other DUIs (p ¼ 0.03). There was also a non-significant trend in the same direction in employment and support and legal problems (p ¼ 0.08); see Table IV ). In sum, there was a consistent trend of more problems with alcohol and employment, and support among the male DUIs, and more problems with medical and psychiatric condition, drug use and family and social relations among the females.
Two-year follow up and prediction of relapse
Significant improvements were observed in the following ASI domain index scores in the follow-up group: employment and support (p ¼ 0.000), drug use (p ¼ 0.036) and legal problems (p ¼ 0.000). Improvements according to the interviewer ratings were observed in legal problems (p ¼ 0.001), alcohol use (p ¼ 0.000) and psychiatric status (p ¼ 0.030). The heavy DUIs had significantly more problems than the other DUIs in the employment and support index (p ¼ 0.003) at follow up. According to the crime register (missing data for 28 men and five women) 32 male (14%) and one female driver (4%) relapsed in DUI during the two-year follow-up period. Men who relapsed in DUI had significantly (p ¼ 0.050) worse family and social relations, but did not differ on the other ASI domains. Among the 140 drivers who were re-interviewed 19 of the male (17%) but none of the female drivers had relapsed according to the official statistics. Two years after enrolment in the study DUI offences and other types of criminality were much more common among the male drivers than among the female drivers (see Table III ).
The binary logistic regression analysis indicated that problems with legal status, family and social relations and alcohol use were risk factors for DUI relapse, however medical problems were a protective factor (see Table V ). Table III . DUI, other traffic offences and other criminality in the five-year period before and two-year period after enrolment in the study by gender, in percent, according to official crime statistics. Chi-Square tests of sex differences (p).
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Discussion
ASI does not seem to have been used routinely in DUI research. It has been implemented widely in Sweden [21] , but in DUI research only by Andrén [22] . A Swedish study [17] indicated that interviewer ratings were as reliable as index scores and were used together with the index scores in the present study. The DUI sample was a comparatively representative group of Swedish DUIs because of the sample collection procedure. However, it is reasonable to speculate that the given reward of $40 might have been particularly attractive for economically underprivileged drunk drivers, resulting in a socioeconomic bias of the investigated sample.
Our psychosocial findings are consistent with those of other studies, where DUIs are also reported as being more disadvantaged than drivers in general [6] . This is particularly true in the case of female DUIs. Despite this fact, according to the interviewer ratings, half of the drivers (51%) had no or only slight problems in the ASI. This indicates a reasonably adequate psychosocial situation despite a DUI event. However, the other half of the drivers had a lot of psychosocial problems (men who relapsed had worse family and social relations), which is a contributing factor to relapse and should be addressed to increase their quality of life and decrease the risk of DUI relapse.
There is a consistent trend of differences between sexes in the ASI, which, however, is not statistically significant due to the small proportion of females in the sample. Thus, more problems among the female than among the male DUIs were observed in the following domains: medical status, drug use, family and social relations and psychiatric status. We consider a probability that all these sex differences would go in one direction given a random process, quite small. Male drivers have more problems with employment and support and alcohol use than females. Drinking, drug use and psychiatric problems among the parents of the drivers are also much more common among the female than among the male drivers. Thus, also with regard to psychosocial stress factors when growing up, the female drivers are at a much greater disadvantage than the males.
Heavy DUIs have more problems than the drivers with lower BAC in employment and support, alcohol use and legal status. Thus, to a certain extent the BAC level, when detected, indicates the profile of psychosocial problems among drunk drivers.
In the follow-up group, there were significantly fewer problems two years later in the domains of employment and support, alcohol use and legal status. However, only 6% of the male drivers reported relapse in DUI despite the fact that according to the official statistics no less than 17% had relapsed. Thus, parallel to the positive selection of the group -those who felt better responded to ASIthere was a considerable under-reporting of drunk driving for the follow-up period. Such subjective information is unreliable and should not be used as an outcome measure.
Fourteen percent of the male and 4% of the female drivers relapsed according to register data during the following two years. The much lower relapse rate among the female drivers corresponds well with the results of previous studies [6, 23, 24] . This finding might be explained by the fact that women are generally more socially responsible with more feelings of guilt than men. Also, women with alcohol problem generally have a worse social and economic situation than men with alcohol problems [11] . For this reason female drivers convicted of DUI may not be able to afford to have a car any longer and, thus, run less risk of being caught drunk driving again.
The increased prevalence of other traffic offences might partly be explained by the fact that after loss of the driving licence, some drivers continue to drive recklessly, without licence and with poor judgement.
Problems in the following ASI domains increased the risk of relapse in DUI: legal status, family and social relations and alcohol use, while medical problems seemed to be a protective factor. However, other ASI risk factors were identified for relapse in either traffic offences or other crimes: legal status, drug use and employment and support. In a previous study it was found that traffic offences, DUI and other criminality were the strongest predictors for DUI relapse among 1.830, or 1 830 drunk drivers [25] . When the three types of previous criminality were brought in as predictor variables together with the ASI measures in the regression analysis, ASI lost its predictive power.
Conclusions
DUIs as a group are generally psychosocially underprivileged, but there are many exceptions. In addition, drunk drivers with a DUI offence often have not only alcohol problems but also a lot of other psychosocial problems that should be addressed.
Female DUIs in particular seem to be disadvantaged at childhood and adolescence by an environment with a lot of alcohol, drug and parents' psychiatric problems. They also have alcohol, drug, psychiatric and interpersonal problems when taken by the police for drunk driving. Thus, female DUIs need special treatment resources.
Heavy DUIs have more problems with alcohol, the criminal justice system and employment and support than other DUIs. Thus, the BAC gives some indication of the psychosocial problem profile of a drunk driver.
The ASI profile of a drunk driver has some prognostic value for DUI relapse, but less so than previous criminality.
ASI interviewer ratings can be used as alternatives to mathematically calculated index scores.
